Impact of single nucleotide polymorphisms on P450 oxidoreductase and peroxisome proliferator-activated receptor alpha on tacrolimus pharmacokinetics in renal transplant recipients.
The P450 oxidoreductase (POR) and peroxisome proliferator-activated receptor alpha (PPARA) genes are associated with the activity of cytochrome P450 enzymes in vivo. We aimed to investigate the impact of single nucleotide polymorphisms (SNPs) in the POR and PPARA genes on the pharmacokinetics of tacrolimus (TAC) in renal transplant recipients. A total of 220 recipients were assessed and 105 recipients were included for final quantitative analysis. Blood samples were collected and DNA was extracted. Targeting sequencing based on next-generation sequencing was applied to detect the SNPs in the POR and PPARA genes. In addition, a systematic review and meta-analysis was performed to comprehensively evaluate the influence of POR and PPARA mutations on the TAC concentrations. A total of 81 SNPs were obtained. Three SNPs (POR*28, Chr7:75619677 and Chr7:75614288) were found to be significantly associated with the TAC pharmacokinetics at 3 months, 6 months, and more than 12 months. No significant association was observed in the combined effect analysis of CYP3A4*1G and CYP3A5*3 with three significant SNPs in the POR gene. Age, post-transplant duration, and the use of sirolimus were identified as the most important factors that influenced the TAC concentrations. A meta-analysis of four studies results and our cohort indicated that compared with recipients carrying the CT or TT genotypes, recipients carrying the CC genotypes of POR*28 showed significantly higher TAC concentrations. Our study suggested the positive influence of mutations in the POR gene on TAC exposure at 3 months after kidney transplantation.